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Depexht meuchnoy fotogrefit, tou 7: Priroda fotograficheskoy chuvetvitel nostt. 
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B149/3108 
AUTHORS s Markhilevich, K. I., Arnol'd, @s. S., Abritalin, V. L. 
emilee meade 
TITLE: Study of the treatment of highly sensitive panchromatio 


aerial film. IV. The influence of hydrazine on the 
developing process 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 6, 1962, 505, abstract 
61450 (Tr, Vses, n-i kino-fotoin-ta, no. 35, 1960, 126 = 136) 


TEXT: The influence of various hydrazine derivatives added to metolo- 
hydroquinone developer on the photographic properties of aerial film has 

been investigated. Some of these derivatives inorease the speed of 
development and the photosensitivity of the layer with a simultaneous 

increase in image granularity and fog density. It is possible to select 

such concentrations of hydrazine derivatives that the increase in photo- 
sensitivity is not followed by an increase in fog density or granularity. 
Report III, see RZhKhim, 41429. [Abstracter's note: Complete translation,}. 
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no.5238 My '62 (MIRA 1535) 
(Color photography) 
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Correction to V. Arnol'd's paper "Small denominators." Part 1. 
Izv. AN SSSR, Ser, mat. 28 no.22479-480 Mr-Ap '64. (MIRA 1713) 
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ROZENTUL, M.Ae, professor; VASIL'YRY, T.V., kand, med, nauk: SCKOLIE, A.l., 
kand.med. nauk; RAKHMANOVA, N.Y., nauchn.sotr.; PRORVICH, L.Ve, nauchn, 
sotr.; ZLATKINA, A.R., nauchn.sotr.; OL'D Vrach; PETRUSHEY= 
SKIY, 8.I., vrach; PLAVIT, P.Ya., BR nis ei %.V., vrach; GLOBUS, 
R.E., vrach; GOL' DENSERG, M.M.,vrach; TUNGUSKOVA, A.I., vrach 


Results of treating syphilis according to the 


1949-1951 programs. Vest. 
Vene i derm. no.l:22-25 Ja-F '55, 


(MIRA 8:4) 


1. Bol'nitsa im, Korolenko (for Arnol'd, Petrushevskiy) 2, l-y 1 2ey 
kozhno~venerologicheskiye dispansery (for Plavit, Velichko, Globus, 
Gol'denberg, Tunguskova) 3, Is otdela sifilidologii (raveduyushchiy 
profeseor M.A.Rosentul) TSentral' nogo kozhno-venerologicheskogo ineti- 


tuta (direktor - kandidat meditsinskikh nauk N.M.Turanov) Minfaterstva 
sdravookhraneriya SSSR, 


(SYPHILIS, therapy 
_ in Russia, pattern of ther.) 
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KARTANYSHEV, A.I.; ARNOL'D, V.A. 


[Comnatic wcarartireriel tosnoticheskit ukhod za kozhei. Kiev, 


Gos. med. isd-vo USSR, 1956. 156 p. MLRA 10:4 
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(Commett> care of the skin] Kosmetichnyi dogliad ga shkiroiu. 
Kyev, Darshnedvydav URSR, 1957. 147 p. (MIRA 12:1) 
(COSMETICS)  (SKIN--CARE AND HYGIENE) 
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[deceased]; ASTVATSATUROV, K.R., red.j c OMG HUPAK, V.D., tekhn. 
red, 


{Cosmetic care of the skin] Kosmeticheski4 ukhod za kozhei. 2, 
ispr. i dop. izd. Kiev, Gos, med,izd-vo USSR, 1961, 188 Pe 


(MIRA 1534) 
(SKIN--CARE AND HYGIENE) (HAIR--CARE AND HYGIENE) 


cae STEEN RULE Gast OVS DUONG DIES UO ah Chea ee aN ena 
mf ee it Si si w 1S es oe ™ 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7 


T_T NE ASAE BANGS ERE I EAC 


Tae 


E24 TN Pee PDAS We Re PRED PES! 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7" 


4RNOL'D, V¥.I.(Moscow) 


Visiting the school club of mathematics at the Moscow State 
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TANATAR, I.Ya. (Moscow); SKOPETS, 2.4. (Yaroslavi'); ‘ARUOL'D, V,I. 
(Moscow); DYNKIN, Ye.B. (Moscow); LORDKIPANIDZE, B.G. (Ltvor)s 
EONSTaNT INOV, WN. (Moscow); BEREZIN, PA. (Moscow) 


Problems of elementary mathematics. Mat. pros. no.2:267-270 '57, 
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AUTHOR: Arnol'd, V. I. 20-11h-he 1/63 
Risch. i aeigae P 
TITLEs On the Funotions of Three Variables (0 funktsiyakh trekh 
peremennykh) . 


PERIODICAL: (ussh). Akademii Nauk SSSR, 1957, Vol. 114, Nr 4, PDP 679-681 
USSR ; 

ABSTRACT: The present paper deals with a method of proving & theorem 
which makes the total solution of the thirteenth problem set 
up by Hilbert possible (in the sense of a refutation of Hilbert's 
hypothesis). ; 
Theorem 1s Any real steady funotion £(x4,Xesx ) of three . 
variables assumed on the unit hexahedron E oan be represented 
in the form i 


£(X4s%qr%s) es > nyyleis(en7) ; 
ist j= : 
The funotions of the two variables ree and P: are in this 
i 


case real and steady. This theorem @ resutt of the existence 
co of Kolmogorov's representation 


£(x4 pees Ems Trace 1X2) x3) ! 
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On the Funotions of Three Variables 20-1149} 1/63 
and of the following theorem 2: creadll i 
With any family F of the real and | equally graded steady func- 
tions f(§) assumed on the "tree" =, it is possible to realize 
the"tree" in such §:sanner, au form of a subquantity X of the thre 
dimensional cube E/ that ction of the family F can be 
represented in the form f (t)= a (x, ~)° The points of the 


"tree" =a have @ small sctsctlg nde K& 3.xe(xqx2,x3) is 
an image §€\%, in the "tree" X; f,(x,) are steady real finotions 
of a variable, where f, depends steadily on f(in the sense of 
a uniform convergerice). The author then gives several definit- 
-Lons and proofs. There are 2 references, 1 of which is Soviet. 


ASSOCIATION: Moscow State University imeni K. V. Lomonosov(Moskovakiy 
gosudarstvennyy universitet im. M. V. Lomonosova) 


PRESENTED: April 10, 1957 by A. N. Kolmogorov, Member, Academy of Soienoces, 
USSR 
SUBMITTED: April 4, 1957 
r 
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Mat. pros. no.3:241-250 '58, 


(Noscow--Maithematics ) (MIRA 11:9) 
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(Moskva); MANIN, I.Yu. (Moskva); DYNKIN, Yo.B. (hoskva)s BROT. 
VoLov, (Moskva); ALEKSANDROY, A.D. (Leningrad); VITUSHKIN, A.Q. 


Problems of elomentary mathematics. Mat. pros. no.3:267=270 '58, 
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S.B. (Moskva); LYAPUNOV Le. - (Moskva); STECHKIN 
LOPSHITS, ALM. Moskva)’ (Moskva); ARIDL'D, Vel. (Moskva); | 


Problems of higher mathematics. Mat.pros, N003%270-274 '58 
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TITLE: On the Representation of Continuous Functions of Three Variables 


ions of Two Variables 
y trekh peremennykh 
y dvukh peremennykh) 


where the functions of two variables h, 


tof 


j a 


Brake Spee 


SEAS 


PERIODICAL: Matematicheskiy sbornik, 1959, Vol 48, Nr 1, pp 3-74 (USSE) 


ABSTRACT; The paper contains the detailed proof of the theorem announced 
by the author in / Ref 17: Every real continuous function of 
the variable £(x4 9X55) defined on the unit cube £2 admits a 


a 
f(x, 1p 9Xz) =. Pn Zh; 5 CF; 31 9%5).%5] ? 


nd Pi are real and 


continuous. The proof bases on 2 theorems and 23 lemmas which 
partly, in a somewhat other form, can be found already in the 
paper of Kolmogorov [ Ref 2_/, where also the final result is 
somewhat strengthened. In an appendix some constructions of 
Ret 4.7 are collected. The author thanks his 
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There are 27 figures, 
1 Polish, 2 German, and 1 American. 
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and 9 references, 5 of which are Soviet, 
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SOV/N2-15-1-21,/27 

AUTHOR: Arnol'd, Vv, I., Meshalkin, L. p. 

LITTLE A. N. Kolmogorov 'g Seminar on Selected Problems in 


Analysis (1958/1954) 


PERTODICAL: (aeeny matematicheslilh naulk, 1960, Nr i, p 247-250 
USSR 


ABSTRACT; The seminar was devoted to the following two groups of 
problems: I. Incorrectly posed problems in analysis and 
mechanics, 1.e,., problems whose Solutions depend dis- 
continuously on a parameter, II. Mathematical models of 
turbulent motion of an incompressible Viscous fluid, 
The first Sroup dealt mainly with the boundary value 
Problem for the vibrating String, The papers by N. N. 
Vakhaniya, B, Vv. Boyarskiy, V. Tf, Arnol'd and A, N, 
Kolmogorov presented &@ survey of this topic, In the 
Second group, Kolmogorov pointed out two facts: (1) 

In decreasing the Viscosity Vv the laminar solution 
of Stationary problems becomes Unstable, cor stable 
Card 1/4 in a very small region, both of which are not observed 


-7" 
APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7 


gatas oS Ad EC Be SEE NEG BE A ee ee 


(em H Se 
Te a enn FE SE MEE TORRE SPMTH SPEARS EE RIN OT TERE! 


A. N. Kolmegorov's Seminar on Selected 77 
ie 7314 
Problems in Analysis (1958/1959) SOV/12-15-1-21//27 


in reality; mass depends on] “yp: 
2 y ona typical velocity 
Liar pl ate fats is independent of Vv. ite ee 
nvestigation of solut * the i 
aa jon of the following 


we ap 
Di = ~ 9p tb VAU--ysin y, 
Do ap 
” 
au ov {~) 
det ay =, 


__2 cues, 


where 

D4 0 F) 
De te Mgt, 
Ac a or 


Ox? b out i 


Card 2/1 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7" 


"APPROVED FOR RELEASE: 06/05/2000 Se we ee eres 


f USERS SESE RSS Ss PR LER PE NERA ae eae Z 
5 i” aa Pat fe Bru 


A. N. Kolmogorov's Seminar on Selected 77814 
Problems in Analysis (1958/1959) SOV/42~15-1-21/27 


the solutions being periodic in 2a and 27 in x ana y, 
respectively, and Satisfying 


a 


7 
( vee yds (u(r, yydy <0, (3) 


He stated the hypothesis that for small V turbulent; 
solution should appear, (in the sense of nontrivial 
invariant measure [L in the (u,v) space) and that 
Fi v— 6 Thus far the hypothesis could 
not be verified on any mathematical model. There are 
25 references, 6 U.S., 12 Soviet, 3 French, 1 German, 
2 Dutch, 1 Chinese, 5 Recent U.S. references: W, Wasow, 
Asymptotic Solution of the Differential Equation of 
Hydrodynamic Stability in a Domain Containing a Trangi- 
tion Point, Ann, Math,, 58 (1953) 222-252; W. Wasow, 
One Small Disturbance of Plane Coutte Flow, Journ, Res. 
Nat. Bur. Stand., 51 (1953) 195-202; E. Hopf, Statisti— 
Card 3/4 cal Hydromechanics and Functional Caleulus, Journ. Rat. 
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(isisy of Analytic Functions, i oe 4 
29073 F. John, The Dirichlet Problem fow <>” 
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Moe c Equation, Amer, Journ, Math. 63, (1942), 
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AUTHOR: _Arnol'd, V.1.. ; 
TITLE: Small denominators.I. On the mapping of the Circle onto itself 


PERIODICAL: Akademii nauk SSSR. Isvestiya. Seriya matematicheskaya, 
v.25, nowt, 1961, 21-86 


TEXT: The paper consists of two parts: I. On analytic mappings of the 

circle onto itself, II. On the space of mappings of the circle onto 

itself. 

In the first part it is shown that uder certain assumptions an analytic 
mapping of the circle into itself which is little different from a j 
rotation can be changed in a rotation by an analytic transformation of 
variables, Let F(z) be a function real on the real axis and analytio in 

its neighborhood, F(s+2%) = F(z), F'(z) f#-1 for Im z = 0. Then to the 

mapping of the strip of the complex plane 2-—> Az mz+F(s) there corresponds 


a homeomorphism B of the ciroular points w(z)met*s w aw(z)-pw(As) BBW 
which preserves the orientation. In this sense, A is called an analytic 
mapping of the circle onto itself. Let 2"P be the rotation number of A. 
If pis irrational then there exists a continuous real function p(s) of 
the real z so that (242%) = p(z)+20 and. 


Card 1/6 


oy FN SESL EGER PEET ae 


2 ea esafent ar Sa eeerme cea noone 
Ee #00 Gin eee Ser MEAS EF Seemed Pence near 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7 


rsd ieee ee elias EN SIU ASSES A See ED ES NECA Ee PR RRO RR CAN SERIE Sate A ES Ue A at 


88292 


8/038/61/025/001/002/003 
Small denominatorselI. On the mapping... 0111/C222 


plas) = f(2)+2 EP (1) 
Tho author cénjectures: There exists a ‘set US ah of measure 1.80 that 
for every PE M the solutions of (1) are analytic with the rotation 
number 2Kp for an arbitrary-analytic mapping As But he only proves 
Theorem 2r Given a family of analytio mappings of the circle 
2 —pA(a,€,A)E ut2 mt AtF(2,E) (2) 
depending ‘on two parameters &, A, and such numbers R>0, £,>0, K>0, LPO, 


that 
1 F(242 %, E) = F(z,€)5 

2) for is z= Im €= 0 it always holds Im F(z, €) = 0; 
3) for {Im zl€R, IEIKE, it holde 


\F(z,€))€L 161 (3). 


4) For an arbitrary integral m and n, the irrational number pM» satisfies 
the inequality 


er Pasay Sap 


nas ; 
Reso 
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eee Then there exist numbers ¢' and R', O< E'¢ E: O<R' GR, and functions 
A( ©), P(e, &) real for real € and z and analytic for |€/<g', [tm 3|<R! 
so that. 


(A(z, €,4(€)),€) = (2, E)+2Hp. (5) 


The proof consists in the construction of the solution of (1) by the 
solution of the auxiliary equation g(z+2 %)-e(2) = f(z). For this 
equation it is proved: , 

Theorem 1: Let f(z) = f(z) be an analytic 2% -periodio funotion, let 
[f(z)}<C for |Im zleR. Let pre an irrational number, K>0,and 


ln- l2 5 (9) 


for arbitrary m and n>O. Then g(z+2 Wm)-g(z) = f(z) has an analytic 
solution g(z) = @(z) and for |mm z]€R-28 and an arbitrary $<i, 


o< b<2 it holds 


ls(a)1 e255 ; (10) 
Card 3/6 
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jar(z)[ < 2S, (11) 
xs 


For the solution of g(z+2 1% M)-g(z) = f(z) with the aid of Fourier series 
there appear no denominators by which the convergence is rendered more 
diffioult. The celoulation of the suocessive oorreotions which suit the 
solution of the auxiliary equation to the equation (1) is oarried out 
according to a method of Newton's type. 

A multi-dimensional version of theorem 2 is given. The results of the 
first part of the paper overlap partially with the papers of A.Finzi. 

In the second part the author considers the space of the mappings of the 
oirole onto itself, and he investigates the meaning of mappings of a 
different type within this space. Applications to the investigation of 
trajectories on a torus and on the Dirichlet problem for the string are 
given. The author obtains several partially known results, e.g, 

Theorem 9sLet Ra (Myyoees Mn) be a vector with inoommensurable 


components so that for every integral veotor kK it holds: 


(R-%) > Hr 
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Then there exists an €(R,C,n)> 0 so that for every gnalytio vector 
field 2) on the torus (i.e. such one that + = 4) whioh is 


>>, 
sufficiently emall, IF(x)|<€ for \tm Zl< R, there exists a veotor @ for 
which the system of differential equations 


af ~ F242 


Fong 


by an analytic transformation of variables. 


Altogether the paper contains 19 lemmas and 15 theorems, The author 
mentions A.N.Kolmogorov, V.A.Pliss, A.A.Andronov, L.S.Pontryagin, N.N. 
Vakhaniya, P.P.Mosolov, S.L.Sobolev, R.A.Aleksandryan and R.Denchev. 
There are 11 figures, 24 Soviet-bloo and 19 non-Soviet-bloo references. 
The four most recent references to English-language publications read 
as follows: F.John, The Dirichlet problem for a hyperbolio equation, 
Amer. J.Math. ,63 (1941), 141-154 C.L.Siegel, Iterations of analytio 
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functions, Ann.of Math., 43, no.4 (1942), 607-612; Anzai, Ergodic skew 
product transformations on the torus, Osaca math.Journ., 3, no.1 (1951), 

83-99; A.Wintner, The linear difference equations of first order for 

angular variables, Duke Math.J., 12 (1945), 445-449. 


SUBMITTED: September 17, 1959 
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AUTHOR: Arnoltd, V.I. 
TITLE: The stability of the 


20730 


8/020/61 i} 37/002/001 /020 
6111/c222 


equilibrium position of a Hantitonian 


system of ordinary differential equations in the general 


elliptic cage 


PERIODICAL: Akademii nauk SSSR. Doklady, vol.137,n0.2,1961, 255~257 


TEXT: Let p = q = O be a fixed poi 


° OH ° 
a" "Fp? pos = 


nt of the system 


OH 


Sq’ (1) 


where H(p,q,t) = H(p,q,t+24 ) is analytic in p,q,t. The case where 


H See te r4B(p,ayt), (2) 


where 2r ~ p-+q°, = o(rnt!) is analytic in pyq,t; BB2 and at least one 
cy (241 <c0 is different from sero, is called general elliptic. The 


author considers the case where A is irrational. Let Ay, be the set of 
such A that for all integral m,n >0 it holds 


Card Vm 


EMSS Pe DEE DS EA 
Se eee s 
SPR ON SENS Ss Arabia S tata A ¥ aS Sea 


APPROVED FOR RELEASE: 06/05/2000 


Batis 2 Se ee oe 7 
i ie <3 EEN aS DORI SAL aE Sa yerness Soy Sapa ae REGEN ee 


CIA-RDP86-00513R000102120008-7" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000102120008-7 


Seea Ae] Wed. SEARS AAO CAPS ERR et REY ST Hy oe Re che BCS AE rN Led FN WE ET MASSES RESTORE SEIS OB STP EAI RSS is IE ERE ICE a Tae Bh PERO Gt 
= “ae | 7 + rear “ z _ - * z : 


20730 X 
8/020/61/137/002/001/020 


The stability of the equilibrium... c111/c222 
\> nmi ~~-—_t+_ : (3) 
({m]+inl) 


tet /\ ve the union of the condensation points of allA,. 


Theorem 1: If \é/A. then the equilibrium position 0,0 of (1), where the 
Hamiltonian function H(p,q,t) is of the general elliptic type (2), ie 
stable. 

Theorem 2: Under the assumptions of theorem 1, in every neighborhood of 
the ctrole p = q = 0 of the p,q,t-space there exists an analytic 


invariant torus Ty, with the equation r = r( p,t) (p= are tg < ). On the ‘ 


torus Tp » the analytic coordinate ~y (4p, t) can be introduced so that 
the equations (1) assume the form “p= pron Te The set formed by the 


tori T, has a positive measure in the p,q,t-space. 
Gheoren, 3: Let 


H(r, yt) = Hy(r)+E(r, @t), (4) 
where dH) /dr 2+ M1.(r), poNgs (0) = 0 and the function 


eect DAG RAL 
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G- 2 8 (r)et (my *nt) 
2. g. ee 
m+n #0 ; k 
is analytio for }Im‘?,+ 4 » Irie Sy = 3* and satisfies 
~ 
\Figu- 5%, (5) 
while .;(r) is analytic for jri<e., and 
ig = 9 & ase & Qe s §->, 
dr 
Here \>0 is a certain constant; N,k,a,b are natural numbers. If the N 
equations 
2k+284+2a44b « N& 3k-14-2b; 
h<10 8x, § < og (7) 


are satisfied then there exist functions R(t) eee t) 24r-periodic 
in fand t and analytic pene -19 so that on the torue r «= R(¥, t) 
from the equations 
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it follows wr. (here Wop+ Ff), 
Theorem 4: The equilibrium position of an autonomous Hamiltonian system 


of equations with two aogrees of freedom is stable in the general 
elliptic case if n/p {SV . 


Here the general elliptic case is the case where 
Cd 
H(p, 9PosGy Go) = r», r qt MpToth, (4,4 »To)+ H(Py sPo94y 145)» 


at 


o~ n+1 2.2 
where H oy 9Fo) e 2 sid, 1 ‘7 » He O(r,+ro) 9 er, ad Pytay » and 


The author mentions A.N.Kolmogorov. There are 2 Soviet-bloc and 2 non- 
Soviet-bloo references. The reference to the English-language publication 


reads as follows: D.D.Birkhoff, dinamicheskiye sistemy (Dynamic systems), 
M.,1941,g1.III. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im.M.V.Lomonosova 
(Moscow State University im.M.V. Lomonosov) 
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LUOESE Re rnol'd, Ve j. 


Ba Generation of quasi-periodic motion from a family of 
periodic motions 


SSRIOUICALs  Akademiya nauk SSSR. Doklady, v. 138, no. 1, 1961, 
13-15 

TEXT: The motion of the point x,y on the torus is called quasi-~ 

sertafss if 


ay . > (1) 


dx‘ ° 


aiern > ds an irrational constant while x,y are coordinates on 
orus so that (x + ky, y + 1) and (x,y) is the same point of 


ete 
tne tornse, 
X 


+s uuthor considers differential equations 


a. > A tae tf (xsy) (2) 
saere a and & are parameters, f(x,y) is an analytic function. In 
ra fe 
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(Ref.1: V. J. Arnol'd, Iev. AN SSSR, ser. matem., 25, no. 1, 21 (1961)) 
it is shown that for small disturbances «~ f(x,y) there always exists 

an a(‘,) so that (2) for a» a(! ) can be brought to the form (1) by / 
an analytic coordinate transformation. Here it is shown that in the x 
elaborated case )« 0 the undisturbea periodic motion for small 
disturbances goes over into a quasi-periodic one. 


Let /\ be the set of those points + for which {ony m: .%: lsinn? 
for all integral m and nz, n # QO. Let /\ ve the union of all 
Fe, for ts - 0. 
Theorem is On the torus T let be given the differential eouation 
d . 
— = ‘. f(x,y), (3), 


where §.-- parameter, f(x,y)-~ an analytic function. Let { f(x,y)dx >“ 


for all y. Then for every sufficiently small /\ “G thére exists 


an §.()) and a transformation of variables.z = 2 (xsy) analytic in 
Card 2/} ; 


oe peste SUPINE ES LEE EA Snare Bi 
trai} oie y 
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x,y 80 that (3) aseumes the form ds/dx-= x. The set &(% )(3,6.7V 
has a positive measure; zero is its condensation point. 


Theorem 2; The assertion of theorem 1 holds for the differential 
equation 

d , 2 

St wine 4 i OR (xeyse) (4) 
on the torus, where c >0 is constant and F(x,y,s) is analytic. 
The proof of theorem 1 is given by a reduction of (3) to (4). This 
reduction is carried out, by 


“y, = ¥4(xs¥v-) yes { £{ { sy)at » where fs f- f and f(y) © 


‘ i ee ce Canes ee 
"(Larval ana thon yyy) = Ete ge | FET - Byer x 
has the form (4). . : 


The proof of theorem 2 is based on the basic 
Lemma: Let tho differential equation 


By yy F(x,y) (8) 
Card 3/44 dx 
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on the torus T have the number of revolution i“. zag § Let F(x,y) 
be analytic for lim xy! “Pleo mM. For a «fs O let 


oe O,tey: f¢ ant re Meo 4 ae ; (9) 
Then there existe a transformation y = y(X,%) anelytio for 


TIm xyz es fo go that 


dz . 
mete \ r 
ax : vee (x. 2) 


where F 1s analytic for jIm x,z2!-' & and 
ney > 
M 


tay, 
re det 


The author mentions A.N. Kolmogorov. There are 2 Soviet-bloc and 

non-Soviet-bloc references, 

ASSOCIATION: Moskovekiy gosudarstvennyy universitet imeni .Y. 
Lomonosova: (Moscow State University imeni XM. V.Lomonosoy ) 

PRESENTEDs December 9, 1960, by A. N. Kolmogorov, Academician 

SUBMITTED: November 26, 1960 
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AUTHOR: Arnol'd, V.I. 


ns 


TITLEs Some remarks on flows of line elements and frames 
PERIODICAL: Akademiya nauk SSSR. Doklady, ve 138, now 2, 1961,255-257 


TEXTs The notion of geodesic flow is generalized by the introduction 
ef the so-called isotropic flows. The properties of the isotropic flows 

is considerad. k 

Let M - - n-dimensional Riemannian manifold; let © = (x, 5 ), where 
x@M is the carrier and ek - - ordered set (5 grees Sy) of pairwise 


orthogonal vectors of the space tangentia] to Min x, be a k - frame or 


my 
k - hedron. The frames with a common carrier form a homogeneous space Aaa mu 


all frames on M form the space a Let dS2 = awa". » where die. ine 


variant measure in os ° 
The one-parametric transformation group st of St is called the flow of 
the k - hedra s w+st ® . Trajectories of the flow are curves - on & 


formed by the carriers x(t) of the elements stow . A tangential flow is a 
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flow of n-hedra the frame S*W of whics is the eccenreny te frame of the 
trajectory x(t). Let v be the velocity of x(t) on s let k,,-..,k be 


n=1 
the curvatures of [ . 
Definitions A tangential flow for which v = const, and k, = k, (x)yeerk y= 


= k 46%) depend only on the carrier x and not on the direotions of the 
vectors Byres ee of the frame, is called an isotropic flow. 


For a geodesic flow it holds :v=1;k 20. 

Theorem 13 The transformations S* of an arbitrary isotropic flow preserve 
the measure dS. 

Furthermore, on manifolds of conetant curvature K the author considers 
cyclic flows for which Kyreeerki iy are constant. 


Theorem 2 : Every hypercyclié ("4 K<0) flow on a surface of constant 
negative curvature K is isomorphic to a geodesic flow. 

Theorem 3 3 Every cyclic flow on an n-dimensional manifold of constant 
(in every two-dimensional direotion) negative curvature - 1 belongs to 
one of the following three types : 


Card 2/5 
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1. The flow is isomorphic to the generalized geodesic flow (k, = 0). 
2, The flow is isomorphio to the generalised oricyclic flow (k,=1)Ko= 0). 


3. The flow is isomorphic to a flow the carrier s*w of which is 
immovable. 


Theorem 4 1 In the 2r-dimensional space pf the curvature -1, the cyclio 
flow belongs to the type 1,2 or 3 depending on the fact whether ke is 


smaller than, equal to or greater than 


= 2 2,2 2 ,2 2 
4 k, k ka ky eee K 
2 os» 1¢ + + a4 + coe + 2 2 art . 
KS OS ky eee ee 


In the (2r + 1) - dimensional space, all flows with k,. #0 are of the 
type 13 but if ko. = 0 then the flow is of the type 1,2 or 3 depending 
on the fact whether ks is smaller than, equal to or greater than x” . 
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Theorem 5 t: A flow of the type 1 on a compact manifold of constant 
negative curvature is a K - system (Ref. 4: Ya. G. Sinay, DAN 131, Nre4, 
752 (1960), Ref. 7 s Ya. G. Sinay DAN 133, Nr. 6, 1303 (1960)). The ori- 
spherical flow (Ref. 4, Ref. 7) is conjugate to St, 

I.M. Gel'fand and S.M. Fomin (Ref. 3 s UMN 7, v.1, 116 (1952)) found the 
spectra of the geodesic flow and oricyclic flow with a certain group ¢ 
and its subgroups. 

Theorem 6 : If G ia the motion group of the n-dimensional Lobachevakiy 
space, and X is the group of revolutions of the (n-k)-dimensional 


Euclidean space then the corresponding dynamic system is isomorphic to 

the cyclic flows of the k-frames on the manifold of constant negative “A 
curvature ; reversely, all these flows can be obtained in this manner. 

Theorem 7 : If an isotropic flow on a Riemannian manifold which is 

different from the two-dimensional torus and from the bottle of Klein 

is ergodic then all rotation numbers are equal to zero and the flow has 

no continuous eigenfunction being different from a constant. 


The author mentions I.I. Pyatetskiy-Shapiro and B.M. Gurevich. 
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There are 7 Soviet-bloo and 6 non-Soviet-bloo references. The reference 
to the English-language publication reads as follows : J. Birkhoff, 
Dinamicheskiye sistemy (Dynamic systems) M. - L., 1941. 
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AUTHORS 3 Arnol'd, V. I», and Sinay, Ya. G. 

a aeneaemnetl 
TITLE: Small disturbances of the automorphism of a torus 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 144, no. 4, 1962, 695-698 


TEXT: A twodimensional torus q? is considered, represented as a unit 
square of the (x49X_)-plane with pairwise identified sides. An auto- 


morphism A of T? is a mapping x->Ax = x where A = Ila, sl, det A = tH, As, 


integral, x, = 845%; (mod 1), i= 1,2, ‘Certain properties of A are 
3 ‘ 


emphasized, and the following mappings are considered: 
X—>A,x = Ax + €B(x) 
€ 
(B(x) = (04 (x49%5)» bo (x42X5))5 b, are three times continuously = 
differentiable functions having the period 1 with respect to X, and Xos 
€ is a small parameter ).It is shown that (1) if & is sufficiently small, 
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Ay also has the above properties; (2) an ergodic automorphism is atructur- 


ally stable (that is,with sufficiently small €) a homeomorphism xe->y + : 
exists so that “ 


(Apex) = Ay(x). 
Two further theorems contain generalizations for the n-dimensional case, 
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AUTHORS s Pdi tad Ae Le 
TITLE: Uniform distribution of points on a sphere and some ergodic . 
properties of tue solutions to ordinary linear differential 


equations ; . 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 148, noe 1, 1963) 9 - 12 


TEXT: A denotes an arbitrary domain on a sphere s*, x is a point of $e 

Rotations A,B of 5? are oonsidered. The points , / 
xzAx, Bx} a°x, ABx, BAX, Boxy eee (1) 7 

are uniforaly distributed on 8° if eee | 

Pr ) _ mes 4 


lin 7) 
> nem 2 mes § ; 


where p64) is the number of points of the sequence 
a™x, at='py, ao? pax, vee B8x lying in 4. If the points (1) are every> ”* 
Card 1/3 es a 
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where dense on s*, then their. distribution on 5? is uniform. This theoren 
‘ may be understood as an ergodic hypothesis in which a semi-group with two © 


generatrices plays the role of timc. The authors generalize this theorem 


s? is replaced by a homogeneous space On which a compact Lie group is : ; 
defined, whereas a free group with two generatrices or a group with three } 
generatrices a,b,c, for which abcee is valid, is taken as "time". Then, f/ 
ets of linear differential equations F 

; & = A(s)x are considered 
(2 = a complex variable, x = a vector (Xyereys x) of the n-dimensional 


complex space, A= & matrix which, except for three singular points lying © “ 
on a Riemann sphere, depends analytically on z). The following theorem is. 
formulated: If the monodromic group of such a system is bounded, then the 
system has a unique first integral (B(z)x)x) = const, where B(z) is a 
positive definite, self-adjoint matrix. For Gauss! hypergeometric equation, 
the assumption of this theorem 4s fulfilled. Arising from this, the 

authors mention finally a number of unsolved problems. 


' Gara 2/3 7 2 — Sr fasts 
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. AUTHOR: «2 Arnol'd, V- I- 


“many: «Dynamic problems integrable over a Liouville theorem 


~~ pgrroprcab:' Sibirekiy matenaticheskiy shurnal, ve 4y No» 2, 1963, 471-47 
: e 


“EXT: ‘Phe Liouville theorem considered states that the canonical system ts 


gs of differential equations—p-= ah, qs e. with n degrees of freedom can 
Ce be solved by quadratures if n first integrals H «= PyrFyseeeF,e pairwise | 
at “dn involution,: are known. The equations F, = f, = const (i=tpeceeeeM) from 


1 


“the 2n-dimensional. Euclidean space (p.q) produce an xn-dimensional 
compact manifoldnesa N« My where x is a point in this space. In each of | 


‘their points the vectors grad F, are assumed linearly independent. It is| 


proved that then M is an n-dimensional torus and the point x(t) which maps 
-a solution to the differential equation x = I grad H moves on it | 
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'  gonditionally periodically (uniformly on the surface). This is valid 
' necessarily for all systems that are integrable in the way presoribed by 
the Liouville theorem. The proof is based on topological considerations. 
The restriction that the initial epace must be Kuclidean ia unessential. , 
An arbitrary manifoldness of canonic structure would not bring about any 
changes. It is also poasible to assume Mp non-compact. It is shown that 


the compact manifoldness M admits k irrotational tangential vector.fields 
grad Pye independent in each point, if and only if M is the vector product 


with oa k-dimensional torus as the base. 
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Proof of A.N.Xolmogorov's theorem on the consérvation of conditionally 
periodic motions with small variations in the Hamilton function, 
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report presented at the 2nd All-Union Congress on Theoretical and Applied 
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Small denominators and problens of the stability of motion-in 
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TITIE: Oa the instability of dynamical syotems with many degrees of freedom. 
SOURCE: AN SSSR. Doklady*, ve 156, n0. 1, 1964, 9-12 


MOPIC TAGS: stability theory, perturbation theory, dynamical system 


ee ane ntme eam nmmae: ra 


ABSTRACT: Recent resulta in the theory of perturbations (vy the author and by 

A, N. Kolmogorov) imply the existence of many conditionally periodic motions in a 
dynamical system close to an integrable one. (A conditionally periodic motion with! 
period w = (Ww ),..,},,) 48 defined by equations of the form P= w, where QPjyecesr Py’ 

: are angular coordinates, and Zn wise oO for integers ny such that ¢nj -#0.) : 

' But only if the phase space is of dimension < 4 does it follow from those results | 
that all motions of the system are stable. Here the author gives an example of a 

system with a 5-limensional phase space, vhich satisfies the hypotheses of the ° i. 

| proviows work, but is not stable. The differential equations of the system are: 
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‘ ‘ 
‘and the phase space (In,To,3 ¥y, nyt) is the product of the plane (I, ,T5) atid the 
torus ( Yr» %,t) (mod 2. the unperturbed system corresponds to £€ -"0, there 

is a 4, >O0 Buch that forO<p< nu, , syaten (3) is unstable: there is a . 
trajectory connecting the region Ip < ‘A with the region I, > B. The proof is 
; based on V. Ke Mel‘nikov's recent extensions of H. Poincars's methods, and a cere 

, tain number of new concepts, for example that of a "whisnered" torus, 1-@e an ine. 
variant torus T in the phase Space, which is a component of the intersection of “* 
two invariant open manifolds Yr’, y?, such that any trajectory the whisner Y° 
approaches T as t —e foe, and any trajectory in the whisner approaches T as 


!t—»-+oo. (The author corrects @n error in a computation by Mel 'nikoy, ) Orig. 
art. has: 15 equations. : 


te ere tree! 
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Applicability and assessment of the error involved in the method 
of averaging for systems which pass through resonances in the course 
of their evolution. Dok]. AN SSSR 161 no.i:9-12 Mr '65, 


(MIRA 18:3) 
1. Moskovskiy gosudarstvennyy universitet. Submitted October 7, 1964. 
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i oe é < 
_ | PITLE: Variational principle for three-dimensional stationary flows of an ideal ies 


__{| fluia 
| SOURCE: Prikladnaya matematika i mekhanika, v. 29, no. 5, 1965, 835-845 ‘ : 


} i 
, TOPIC TAGS: fluid mechanics, hydrodynamics, planar flow, analog system, fluid flow, 
; flow stability, dimensional flow 


ABSTRACT: It is shown that stationary flow has an extremal kinetic energy in : 
, Comparison with “level swirling" flows. The equations of three-dimensional hydro- 


‘ dynamics of an ideal fluid are an infinite-dimensional analogue of the following | 

| finite-dimensional situation. In the space x = 4%. +e 29 there is given a systen' 
| of ordinary differential equations : ; , 2 i 
* = (x)6 Ta 

: It is assumed that in the space x there is a "k-dimensional layering" (see Fig. 4) aoe 

| that is, the space is divided into k-dimensional sheets. ‘The layering is system- | 
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Fig. 1. 


' drivariant, i.e., the trajeotory x(t) begins and ends on sheet F. E(x) ia the first. 

: integral of the system, and, subject to the satisfaction of additional definition) 

; and assumptiona, the following three theorems are proved: 1) the point x isa... 

: point of system equilibrium, f(x_) = 0; 2) if an extremum point, the point of i fi 

: equilibrium X59 is stable relative to finite small disturbances; and 3) the a 

‘ _ spectrum of the corresponding problem on small vibrations AE = rE (4 = Of / dx in x) 

fags is symmetrical with respect. to the real and imaginary axes of A. A hydrodynamic 

: be analogue of this set of theorems is formulated, and an independent proof of the — . 
; ~F an Logue is developed. The result is applied to the study of stationary flows: ii’: 

' / an extremum is a minim or a maximum, then the flow is etable, that is, a small 

re variation of the initial velocity field exerts little effeot on the velooity field 

. at all moments in time. The oharacter of oxtremal points ia carefully detailed. 

. It is shown that, in the case of Planar flows, the sufficient conditions of 
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ABSTRACT: Stationary vortex flows of an ee ressible nonviscous fluid in a bounded 
rogion D are atudied. 8 suppose e veloc veotors on @ vortex are not 
everywhere co-linear. The author shows that the flow region D is generated by specitin 
Bernoulli surfaces on a finite number of wells in each of which the lines of flow are 
either closed or densely wound around the surface of the torus. Ths Euler-Newton 
equations of motion are given as : 
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These are equivalent to the Bernoulli form 
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The stationary Bernoulli form combines with rules of vector analysis to yield the 
commtative equation (», rot v) = 0°, 


Then, letting v be the tic stationary velocity field not everywhere co-linear 
vith its rotor /v, rot v/ # 0, the author offers proof that nearly all streamlines are 
either closed or everywhere densely packed on two-dimonsional tori; all lines of 
either type fill a finite number of analytio suboelle of D. The two cases of a 
Bernoulli surface with and without an edge are considered and illustrated. Orig. art. 
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be the stream function for another flow, the relations 
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being satisfied for t = 0; then according to the law of Sonsexvation, of circu- 
lation these relations are satisfied for all t. Finally, it {sa assumed that in 
domain D ; 
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The ‘following theorem is scoteal The perturbation ? (x, yj t) at any moment of | 
time is evaluated through initial perturbation %p = P (x, y; 0) according to 
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rose, m. LTB IBS pe MeO HOH (24.85 g } in 90 ml. 
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